Vascular remodeling and improvement of coronary reserve after hydralazine treatment in spontaneously hypertensive rats.
The purpose of these studies was to evaluate cardiovascular structural and functional changes in a model of hypertension-induced myocardial hypertrophy in which vasodilator therapy decreased blood pressure to normal levels. Thus, we determined the separate contributions of hypertension and hypertrophy on myocardial and coronary vascular function and structure. Twelve-month-old spontaneously hypertensive rats (SHR) and normotensive Wistar-Kyoto rats (WKY) with and without 12 weeks of vasodilator antihypertensive treatment (hydralazine) were studied using an isolated perfused rat heart model. Hydralazine treatment normalized blood pressure in SHR but did not cause regression of cardiac hypertrophy (heart weight to body weight ratio of SHR + hydralazine 4.33 +/- 0.098 vs. SHR 4.66 +/- 0.091; WKY 3.21 +/- 0.092 and WKY + hydralazine 3.38 +/- 0.152; mean +/- SEM). Coronary flow reserve, elicited by adenosine vasodilation in the perfused heart, was decreased in SHR (29%) compared with WKY (105%) and WKY + hydralazine (100%) and was significantly improved in SHR + hydralazine (75%). Morphometric evaluation of perfusion-fixed coronary arteries and arterioles (30-400 microns diameter) demonstrated a significant increase in the slope of the regression line comparing the square root of medial area versus outer diameter in SHR (0.444) compared with WKY (0.335) and WKY + hydralazine (0.336, p less than 0.05). Blood vessels from SHR + hydralazine were not different from control (0.338). Cardiac oxygen consumption was decreased in SHR (10.9 +/- 0.74 mumols oxygen/min/g/60 mm Hg left ventricular pressure) compared with WKY (22.4 +/- 1.47) and WKY + hydralazine (23.4 +/- 1.90; p less than 0.01), while SHR + hydralazine was intermediate (16.0 +/- 1.60). These studies suggest that significant alterations in myocardial and coronary vascular structure and function occur in hypertension-induced cardiac hypertrophy. The coronary vasculature is responsive to blood pressure, independent of cardiac hypertrophy, although moderate coronary deficits do remain after chronic antihypertensive therapy.